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(57) Abstract 

A hot melt ink having a waier auto-dispersability of at least 50 %, methods for using this ink to provide marks having a water 
aulo dispeisabihty of at least 50 f, v and methods for using this ink to provide UV opaque masks are disclosed. The inks i an he used in a 
v ■■-nventional hot melt ink jet printer wherein the printhead (10) of the printer includes a hfl port (12), a membrane cavity ; 14* a pumping 
chJiuhei ;i P7T i.e. piezoelectric transducer (IS) and an orifice (20). The ink is placed in the printhead (10) through die till port 

( 12), the ink then passes through the membrane i avity ( 14). where it is degassed. The ink then flows into the pumping chamber ■; 16). The 
pnnthead (10) is heated, so that the ink is melted to a liquid state prior io being ejected from the printhead (10). The liquid ink in ejected 
by activation of the PZT (18). As the substrate passes by the orifice (20), droplets of the hot, liquid ink are ejected through i he onfice (20) 
onto the substrate thereby forming a mark on (he substrate. 
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HOT MELT INK 
Background cf the Invention 
The invention relates to hot melt inks. 
5 Hot melt inks are solid at room temperature and 

liquid at temperatures above room temperature. Hot melt 
inks can be used, for example, in ink jet printing. 
During ink jet printing, the ink is heated so that it 
becomes liquid, then is ejected through a prmthead onto 
10 a substrate. The ink tnen solidifies on the substrate. 

Hot melt inks have been used in a variety of 
applications, including printing screen manufacturing 
processes. During sucn processes, a printing screen is 
coated with a layer of ultraviolet ( UV ) curable material; 
15 a hot melt ink is then applied to parts of the UV curable 
layer. The screen is then exposed to UV light. The hot 
melt ink provides a UV opaque "mask" that prevents the 
material covered by the mask from being cured by the UV 
light . 

-0 At the end of the manufacturing process, the 

uncured material, as well as the ink mask, are removed by 
washing the screen with water. Often, extended washing 
processes are required. In addition, the ink typically 
falls off the screen in large clumps or flakes during the 

25 washing processes. These large pieces can lead to 

problems because they can redeposit on the screen and can 
clog the filters of the equipment used to perform the 
washing procedure. 

Summary of the Invention 

- )0 In general, the invention features hot melt inks 

having a water auto - di spers ibi 1 1 ty of at least 50%. 
Because the inks have the property of water auto- 
dispers ibility , they can be easily removed from a variety 
of substrates, for example, by immersing the substrates 

35 in water. When immersed in water, the inks quickly form 



'7SQA1 I 



WO OH 51 750 PCT7US<)8/n9989 



solutions or suspensions of small particles, rather than 
large clumps. The inks are therefore easy to remove and 
have a reduced tendency tc> clog the filters of washing 
equipment . 

5 The preferred inks include components, such as 

waxes and resins, that have water auto -dispersibil i t les 
of at least 50%. The inks may also include a colorant 
that renders the inks opaque to UV light. 

The invention further features a method for 

10 forming a mark on a substrate. The method includes 

heating a hot melt ink having a v/ater auto - d i spers ibi 1 i ty 
of at least 50% to a temperature sufficient to liquify 
the ink and transferring the ink to a substrate to 
provide a mark on the substrate. The mark may have a 

15 water auto dispers ibi 1 ity of at least 50% as well. 

The invention also features a composition that 
includes a substrate, a layer of a T JV trurable substance 
on the substrate, and a layer of a UV opaque hot melt ink 
having a water aut o - di spers ibi 1 it y o f at least 50% on 

2 0 part of the UV turable substance layer. The UV opaque 

ink provides masked and unmasked portions of tne UV 
curable substanre layer. 

The invention further features a method for 
forming a printing screen. The method includes applying 

25 a layer of a UV curable substance to a substrate; heating 
a UV opaque hot melt ink having a water auto- 
dispersi bi 1 ity of at least 50% to a temperature 
sufficient to liquify the ink; transferring the ink to 
the UV curable substance layer to provide a in/ opaque 

30 mask that provides masked and unmasked portions of the UV 
curable substance layer; exposing the UV curable 
substance layer to UV light to cure the unmasked portions 
of the UV curable substance layer; and washing the 
substrate with water to remove the masked portions of the 

3 5 UV curable substance layer and the UV opaque mask. 
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The inks have a water au t o - di spe rs lb; 1 i z y of at 
least 50%. Water aut o- dispers ibil i t y , as used herein in 
referring to a material (e.g., an ink or a component of 
the ink), is tested according to the following procedure. 
A 75 idm thick draw down of the material on a 25 mm by 75 
mm glass support is immersed in deionized water at 25°C 
for one minute without agitation. The support is then 
removed from the water and observed. The water auto- 
dispersibility of the material is the percentage of the 
draw down that is (a) dissolved in the water and/or (b) 
dispersed into particles smaller than 100 /im, which can 
oe settled at the bottom or top of the water bath, 
dispersed throughout the water bath, or in contact with 
the glass support. Preferred inks and components of the 
inks have a water au to - disp ers ibi 1 l ty of at least 70%, 
more preferably at least 80%. Some materials may nave a 
water auto- di spers ibi 1 ity of as high as at least 90%, or 
at least 95%. 

The inks described above can be used to make marks 
or masks on substrates. The water au: o - di spers ibi 1 i ty of 
the marks/masks is tested according to a similar 
procedure. The substrate on wnich the mark/mask has been 
made is immersed in deionized water at 25°C for one 
minute without agitation, then removed from the water 
bath. The water auto -dispersibi 1 i ty of the mark/mask is 
the percentage of the material used to form the mark/mask 
that is dissolved (according to (a) ) and/or dispersed 
(according to (b) J . Preferred marks/masks have a water 
auto- dispersibil it y of at least 70%, and more preferably, 
at least 80%. Marks /masks may have a water auto- 
dispersibility cf as high as at least 90%, or at least 
95% . 

The term " non - d i spers ible , " as used herein, means 
that a material has a water auto - dispers ibi 1 l ty of less 
than 50% . 
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The term "masked, 



1 1 



as used herein, means that a 



material is covered by a mask formed from a "JV opaque hot 
melt ink having a water au to - di spers 1 b 1 1 1 ty of at least 



The Fig. is a sectional view of an ink net 
pr inthead . 

Description of the Preferred Embodiments 
A preferred ink has a water aut o - di sper s ibi 1 1 1 y of 

2 0 at least 50% and includes a wax and/or a resin that 

have/has a water aut o - dispers ibi 1 l t y of at least 50%, a 
colorant that may render the ink : JV opaque, and a 
stabilizer. The inks, waxes, and resins may also have 
water auto- di sper sibil i ties of at least 70%, at least 
15 80%, at least 90%, or at least 95L 

The wax and/or resin component having a water 
auto-dispersibil l ty of at least 50% helps provide the ink 
with a water aut o - di spers ibi 1 l t y of at least 50%. 
Preferred inks include about 5% to about 100%, more 

3 0 preferably about 2 5% to about 85%, by weight of the wax 

and/or resin. 

Examples of waxes having a water auto- 
dispersibility of at least 50% include polyethylene 
glycol, methoxylated polyethylene glycol (e.g., 
3 5 methoxylated polyethylene glycol available frcm Union 



50% . 



5 The term "unmasked, " as used herein, means that a 

material is not covered by a mask formed from a UV ooaque 
hot melt ink having a water auto - di spers ibi 1 i t y of at 
least 50%. 

The term "melt viscosity," as used herein, means 
10 the viscosity of an ink m its liquid state at a 
temperature betv/een about 50 °C and about 15 0°C. 

Other features and advantages of the invention 
will be apparent from the description of the oref erred 
embodiments thereof, and from the claims. 
1 5 Brief Description of the Drawing 
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Carbide under the traae name OARBOWAX 2000) and 
ethoxyiar.ed polyethylene (e.g. , erhoxylated polyethylene 
available from Petrol it. e under the trade name UNITHOX 
Grade 4 3 0) . 

5 Examples of resins having a water auto- 

dispersioi 1 icy of at least 50% include branched 
polyesters, dextrin, and cellulose gum. A preferred 
resin is a branched polyester, available from Eastman 
?:odak under the trade name AO. 1045. 
10 The ink may include a non-dispersible wax. The 

non-dispersible wax provides the ink with the targeted 
vi.3::)Sity . Preferred inks rave a melt viscosity of about 
5 to about 100 eentipoise. The non-dispersible wax also 
provides the ink with the desirea melting point, which is 
15 generally lower than the temperature at which the ink jet 
printer operates. Preferably, the ink does not contain 
enough of the non-dispersible wax to render the ink non- 
dispersible. Preferred inks include less than about 95%, 
more preferably less than about 50%, by weight non- 
20 iispersibie wax. 

Examples of non-dispersible waxes include stearic 
acid, 1 auric acid, linear polyethylene, behenic arid, 
stearone, carnauba waxes, iio:roerystalline waxes, 
paraffin waxes, polyethylene waxes, candeiilla waxes, 
2 5 mont an waxes, Fischer -Traps on waxes, bis amide waxes, 
amide waxes, hydrogenated castor oil, synthetic ester 
waxes, oxidized polyethylene waxes, oleamides, 
stearamides, lauramides, erucamides, glycerol esters, 
chlorinated waxes, urethane modified waxes, and other 
30 synthetic and natural waxes. A preferred non-dispersible 
wax is mont an ester wax, available from Hoechst under the 
designation Wax E. 

Alternatively, the ink may include a non- 
dispersible resin. The non-dispersible resin provides 
35 the ink with the targeted viscosity. Preferably, the ink 
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does not contain enough of the non - d: spers ibl e resin to 
render the ink non- dispersible . Preferred inks include 
less than about ?5%, more preferably less than about 80%, 
by weight non-dispersible resin. 
5 Examples of non - dispersible resins include 

glycerol esters, pent aer/t hri tol esters, hydrocarbons, 
rosin, rosin esters, modified rosin esters (e.g., 
hydrogenated, acid, or phenol 1 c - modi t i ed rosin esters), 
:umarone/ mdene copolymers, cyclic cet one polymers, 
10 styrene/allyl alcohol copolymers, polystyrenes, polyvinyl 
c ol uene / methyl scyrene copolymers, polyvinyl chloride , 
polyvinyl alcohol , e t hylene/ vinyl aoetate, 

ethy lene/acryiic acid, alkyl hydrocarbon polymers, aryl 
hydrccarbon polymers, alkyl aryl hydrocarbon polymers, 

15 terpene polymers, ethyl ene/carbcn monoxide copolymers, 
vinyl chloride/vinyl alcohol copolymers, polyvinyl 
butyral , polyketones, s t yrene/acry 1 i c copolymers, 
polybutenes , polybut adi enes , styrene/ l soprene / styrene 
block cope lymers , styrene /butadiene/ styrene olock 

2 0 copolymers, polyvinyl pyrrol idone, polyvinyl pyridine, 
vinyl pyrrol i done/vinyl acetate , pc> 1 yur ethanes , 
polyesters , polyamides , styrene -acrylates , polypropylene , 
chlorinated polypropylene , chlorinated paraf f m , 
gilsonite and other asphaltic materials, cyclic 

2 5 hydrocarbon polymers, haiogenated polymers, acrylics, 
epoxides, novolacs, and other synthetic and natural 
resins. A preferred non-dispersibie resin is 
polystyrene, available from Hercules under the trade name 
Piccol ast ic . 

30 The colorant provides color to the ink and/or 

renders the ink. substantially opaque to UV light. The 
ink preferably includes a sufficient quantity cf colorant 
so that the ink has adequate color and/or is 

substantially opaque to UV light. Preferred inks include 
3B less than about 10%, more preferably from about 3% to 
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about 6h, by weight of cne colorant. Examples of 
colorants include anthraquinone and perinone reds such as 
solvent red 172, solvent red III, solvent red 222 f 
solvent red 207, and solvent red 135; anthraquinone blues 
5 such as solvent blue 104 and solvent violet 13; 

anthraquinone greens such as solvent green 3 and solvent 
green 5; xanthane, qumolme, qumophthalone , pyrazolone, 
me thine, ind arithraqumoid yellows such as solvent yellow 
98, solvent yellow 33, disperse yellow 54, solvent yellow 
10 93, disperse yellow 82, and solvent yellow 163. A 

preferred colorant is Sudan Yellow 146, available from 
BASF . 



components. Sufficient stabilizer should be included to 
15 inhibit oxidation, but not so much should be included 
that the other properties of the ink are adversely 
affected. The ink preferably includes less than about 
2%, more preferably from about 0.3% to about 0 . £ h , of the 
stabilize:/ ty weight. Suitable stabilisers include 
20 antioxidants and heat stabilizers such as hindered 

phenols, organophosphites, phosphited phenols, rhosphited 
bisphenols, bisphenols, and alkylated phenolics. A 
preferred stabilizer is terakis [methylene (3,5-di-t- 
but yl - 4 - hydroxy 1 hydroc innamat e } ] methane , avai labl e from 
25 Ciba Geigy under the trade name IRGANOX 1010. 



conventional hot melt ink ingredients such as 
f lexibi 1 i zers and/or plast ici zers . Examples of 
flexibiiizers/plasticizers include aromatic sulfonamides , 

30 phthalates, acetates, adipates, amides, azelates, 

epoxides, glutarates, laurates, oleates, sebacates, 
stearates, sulfonates, taliates, phosphates, benzoin 
ethers, and t r lme 1 1 e t a t es . A sufficient quantity of 
these optional ingredients may be included in the ink to 

35 provide the desired property. 



Th- stabilizer inhibits oxidation of the ink 



Additionally, the ink may include other 
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The inks generally are prepared by combining the 
waxe s a nd / o r t he resins wi:h an y optional i ngred 1 e n t s , 
heating the combination to its melting point, and slowly 
stirring until the liquified combination is homogeneous. 
5 If a colorant is to be include a, it is then added to the 
mixture with stirring. The molten ink is then filtered 
to remove particles larger than I ^m m size. 

Example 1 

A hot melt ink having a water aut o - di spers ibi 1 i c y 
1C of 100% was prepared that included 3 0.-50 weigh:! CARBOWAX 
2000 ( MPEG ^ (available from Union Carbide), 14. 03 weight* 
Pieced ast lc ATE (available from Hercules), 0,50 weight% 
IRQ AN CM 1013 available from Oioa Geigy) , and 3.93 
weight % Sudan Yellow 146 (available from 3ASF) . 
15 The ink was subjected to the test for water auto - 

dispers ibi 1 icy described above . A draw down of the ink 
on a glass support was immersed in deiomzed water. 
Within one minute, 100% of the ink dispersed into 
particles smaller than 100 urc\; the particles remained in 
20 loose contact with the glass support. 

Examo-le 2 

A hot melt ink having a water vat o - di spe r s ibi 1 i t y 
of 100% was prepared that included 63.35 weight % Wax E 
Flaked (available from Hoecnst ) , 31.72 weight% UNITHOX 

25 Grade 460 {available from Petrol ice; , 0.49 weights 
IRGANOX 1010 (available from Ciba Geigy), and 4.43 
weight % Sudan Yellow 146 (available from BASF) . 

The ink was subjected to the test for water auto- 
dispe r s i bi 1 i t y described above. A draw down of the ink 

3 0 on a glass s uppo r t wa s l rrrne r s e d in d eionized wa c e r . 
Within one minute, 100% of the on;c dispersed into 
particles smaller than 100 urn. A portion of the 
particles remai ned in loose c ;> n t a c t with the g 1 a s s 
support . 
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The preferred inks can be used with a conventional 
hot melt ink jet printer, such as a Markem 962 ormter. 
Referring to the Figure, the prmthead 10 of this printer 
includes a fill port 12, a membrane cavity 14, a pumping 
chamber 16, a PZT (piezoelectric transducer) 18, and an 
orifice 20. The ink is placed m the prmthead through 
the fill port 12; the ink then passes through the 
membrane cavity 14, where is ir degassed. The ink then 
flows into the pumping chamber 16. The prmthead 10 is 
heated, so that the ink is melted to a liquid state prior 
to being ejected from the ink jet prmthead. The liquid 
ink is ejected by activation of trie PZT (piezoelectric 
transducer 18. As a substrate passes by the orifice 20, 
droplets ct the hot, liquid mk are ejected through the 
15 orifice. Upon contacting the substrate, which is 

typically at room temperature, the liquid ink cools and 
sol idi f les . 

Alternatively, the inks can be transferred to 
substrates using heated ink mil methods, hot stamp 
20 methods, or thermal transfer methods, as known in the 
art . 

A mark can be printed on a substrate using the hot 
melt ink having a water auto - di spers ibi 1 1 ty of at least 
50% described above and one cf the methods described 

2 5 above; the mark itself may have a water auto- 

dispersibility of at least 50--. Such marks may be 
printed on substrates such as metals, plastics, fabrics, 
and food produces (e.g., vegetables, fruits, and 
confectioneries i . The mark can later be washed off the 

30 substrate, for example, by submerging the substrate m a 
water bath or spraying the substrate with a stream of 
water. In the ::ase of confectioneries, the mark can be 
removed as the confectionery is consumed. 

A hot melt ink having a water auto -dispersibi 1 icy 
of at least r >0* and containing a colorant that renders 
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the ink UV opaque can be used to form a UV opaque mask 
having a water auto -di spers ibi 1 i t y of at least 50% or: a 
substrate. For example, a layer of a UV curable 
material, such as a photoemul s ion , can be applied to a 
5 screen mesh made of a material such as nickel, stainless 
steel, nylon, or polyester". The UV opaque ink having a 
water auto- di spers ibi 1 i ty of at least 50% can then be 
applied to the substrate in a desired pattern using one 
of the methods described above. The layer of UV opaque 

10 ink provides masked portions of tne phocoemulsion layer 
and unmasked portions of tne phot oemul s ion layer. 

Compositions containing masked and unmasked 
portions of a phot oemul s ion layer are useful in a variety 
of applications, such as in printing screen manufacturing 

15 processes. During such processes, a printing screen made 
of a material such as nickel, stainless steel, nylon, or 
polyester is releasably secured to a support. A UV 
curable material, such as a photoemulsion, is then 
applied to the surface of the screen. The photoemulsion 

20 layer may be applied as a liquid that is later allowed to 
dry and harden, or as a sheet material. 

A ho t me 1 1 ink ha v i ng a w a t. e r auto-dispersibi. lit y 
of at least 50% is then applied to the pnot oemul s i on in a 
desired pattern, using the ink jet printing method 

25 described above. The ink provides a UV opaque "mask" 

that prevents the masked photoemul sion from being cured 
by UV 1 lght . 

The screen is tnen exposed to a suitable UV 1 ight 
source, causing the unmasked portions of the 
3 0 photoemulsion to cure. The oured regions of the 

photoemulsion become hardened and affixed to the screen. 

After exposure to the UV light, the uncured land 
thus un- hardened) photoemulsion, as well as tne ink mask, 
are removed from the screen oy spraying the screen with 
3 5 water and gently brushing the screen. A pattern of 
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raised areas of hardened emulsion corresponding to the 
negative image of the ink mask remains on the substrate. 
The cured emulsion is then post baked to complete the 
curing process, resulting m a screen suitable for 
5 industrial printing. 

Since the preferred inks have a water auto- 
dispersibili ty of at least 50%, they are relatively easy 
to remove from the screens with a single water washing 
cycle, instead of requiring extended washing cycles 
10 and/or soaking periods. The preferred inks are converted 
to a solution or a suspension of small particles when 
exposed to water and therefore do not prematurely clog 
the filters of the equipment used to perform the washing 
procedure . 

15 Masks made from the preferred inks can be removed 

from the screens with a single washing cycle, even when 
thin photoemulsion layers (which allow for greater 
printing resolution) are used. 

Cther embodiments are within the claims. 

20 What is claimed is: 
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1. A hot melt mk having a water auto- 
dispersibility of at least. 50%. 

2. The ink of claim 1, wherein said ink has a 
5 water aut o - di spers ibi 1 i ty of at least 70%. 

3. The ink cf claim 1, wherein said ink has a 
water aut o- di spers ibi 1 i ty cf at least 80%. 

4. The ink of claim 1, wherein said ink has a 
water auto- dispersibility cf at least 90%. 

10 5. The ink of claim 1, wherein said ink has a 

water aut o - di spersibi 1 i ty cf at least 95%. 

6. The ink of claim 1, wherein said ink comprises 
a wax having a water auto dispersibility of at least 50%. 

7. The ink cf claim £ , wherein said wax c emprises 
15 polyethylene glycol. 

8. The ink of claim t, wherein said wax c emprises 
methoxylated polyethylene glycol . 

9. The ink of claim 6, wherein said wax comprises 
etnoxy lated polyethyl ene . 

20 1C . The ink of claim 6, wherein said ink further 

comprises a ncn-dispersibl e wax. 

11. The ink of claim 10, wherein said non- 
dispersible wax is selected from the group consisting of 
stearic acid, lauric acid, linear polyethylene, behemc 
z5 acid, st ea rone, carnauba waxes, microcrvs t ai 1 me waxes, 
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paraffin waxes, polyethylene waxes, candelilla waxes, 
montan waxes, Fischer- Tropsch waxes, bisamide waxes, 
amide waxes, hydrogenated castor oil, synthetic ester 
waxes, oxidized polyethylene waxes, oleamides, 
5 stearamides, lauramides, erucamides, glycerol esters, 
chlorinated waxes, and urethane modified waxes. 

12. The ink of claim 6, wherein said ink further 
comprises a resin having a water aut o - di spers i bi 1 i t y of 
at least 50%. 

10 13. The ink of claim 12, wherein said resin 

comprises a branched polyester. 

14. The ink of claim 12, wherein said resin 
comprises dextrin . 

15. The ink of claim 12, wherein said resin 
15 comprises cellulose gum. 

16. The ink of claim 6, wherein said ink further 
comprises a non- di spersible resin. 

17. The ink of claim 16, wherein said non- 
dispersible resin is selected from the group consisting 

20 of glycerol esters, pent aerythr i tol esters, hydrocarbons, 
rosin, rosin esters, modified rosin esters, 
cumarone/indene copolymers, cyclic ketone polymers, 
styrene/allyl alcohol copolymers, polystyrenes, polyvinyl 
toluene/methylstyrene copolymers , polyvinyl chloride , 

25 polyvinyl alcohol, et hyiene/vmyl acetate, 

ethylene/acrylic acid, aikyl hydrocarbon polymers, aryl 
hydrocarbon polymers, alkyl aryl hydrocarbon polymers, 
terpene polymers, ethylene/carbon monoxide copolymers, 
vinyl chloride/ vinyl alcohol copolymers, polyvinyl 
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butyral, po iyke t ones , scyrene / acryli: copolymers , 
poly but enes , po I y but ad lenes , sryrene / 1 soprene / s t yrene 
block copolymers , s t yrene /but ad iene/ styrene oloc.-o 
copolymers , po lyvi ny 1 pyrrol idone , polyvinyl pyridine , 
5 vinyl pyrrolidone/vmyl acetate, poi yure thanes , 

polyesters , polyamides , styrene-acrylat.es , polypropylene , 
chlorma ted t o 1 ypropylene , chlor mat ed paraffin, 
gilsonite , cy:l i c hydrocarbon polymers , halogenated 
polymers, acrylics, epoxides, and novolacs. 

10 18. The ink of claim 16, wherein said non- 

di spers ibl e res i n comprises polystyrene . 

1?. The ink c>f claim 1, wherein said ink 
comprises a resin having a water aut o - di spers i bi 1 i ty of 
at least 50%. 



1.5 20. The ink of claim 1?, wherein said ink further 

comprises a non - dispersible wax. 

21. The ink of claim 1, wherein said ink 
comprises a colorant . 

22. The ink of claim 21, wherein said ink is UV 

2 0 opa que . 

23. The ink of claim 1, wherein said ink has a 
melt viscosity of about 5 to about 10 j centipoise. 

24. A hot melt ink having a water auto- 
dispersibi 1 i ty of at least 501, comprising a resin having 

25 a water auto-dispers ibilicy of at least 50%, a non- 
diSDersible wax, a colorant, and a stabilizer. 
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dispersibility of at least 50-5, comprising a wax 
water auto-dispersibility of at least 50%, a non 
dispersible wax, a colorant, and a stabilizer. 



g a 



5 



A hot melt ink having a water auto- 



dispersit ll lty of at least 50%, comprising a wax having a 
water auto-dispersibility of at least 50%, a non- 
dispersitle resin, a colorant, ana a stabilizer. 

27. A method for forming a mark on a substrate, 
1 0 said me t h o d comprising 

;a» heating a hot melt mk having a water auto- 
dispersibility of at least 50% to a temperature 
sufficient to liquify said ink; and 

■.o 1 transferring said ink tc a substrate 
15 to provide a mark on said substrate. 



a water auto-dispersibility of at least 50%. 

29. The method of claim 28, wherein said 
substrate is selected from the group consisting of 
20 metals, plastics, fabrics, and food products. 

1-0. A composition comprising 
;a) a substrate; 

!b) a layer of a UV curable substance on said 
substrate; and 

2 - (c; a layer of a UV opaque hot melt ink having a 

water auto-dispersibility of at least 50% on part of said 
UV curable substance layer, tc provide masked and 
unmasked portions of said UV curable substance layer. 



The method of claim 27, wherein said mark has 
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31. A method lor forming a printing screen, said 
met hod c cmpr l s mg 

(a) applying a layer of a UV curable substance to 
a substrate; 

5 (b) heating a UV opaque hot melt ink having a 

water auto-dispersibility of at least 50% to a 
temperature sufficient to liquify said ink; 

< c) transferring said ink to said UV curable 
substance layer to provide a UV opaque mask having a 
10 water aut o- di spers ibi 1 i t y of at least 50%, to provide 

masked portions and unmasked portions of said UV curable 
substance layer; 

(d) exposing the UV curable substance layer to UV 
light, to cure the unmasked portions of said UV curable 

15 substance layer; and 

(e) washing said substrate with water to remove 
said masked portions of said UV curable substance layer 
and said UV opaque mask. 
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